Mitochondrial D-Loop instability in thyroid tumours is not a marker of malignancy.
Despite the numerous studies describing a high frequency of mitochondrial DNA (mtDNA) somatic mutations in many types of human primary tumors the mechanisms that generate such mutations and the role of mtDNA mutations in tumor development remain unclear. We present the results obtained in the study of mtDNA displacement-loop (D-Loop) region in a series of 66 thyroid tumors, and respective adjacent parenchyma, including benign (adenomas, n=30) and malignant tumors (follicular carcinomas, n=17 and papillary carcinomas, n=19). Three repetitive regions were analyzed [two mononucleotide repetitive (D310 and D568) and one dinucleotide repetitive (D514)]. Thirty-two (48.5%) of the 66 tumors [15/30 (50.0%) adenomas, 8/17 (47.1%) follicular carcinomas and 9/19 (47.4%) papillary carcinomas] harbored somatic insertions in D-Loop repetitive regions. Twenty (30.3%) of the 66 tumors [12/30 (40%) adenomas, 3/17 (17.6%) follicular carcinomas and 5/19 (26.3%) papillary carcinomas] harbored somatic insertions at the D310 mononucleotide repeat. Three (4.6%) of the 66 tumors [1/30 (3.3%) adenomas and 2/17 (11.8%) follicular carcinomas] harbored somatic insertions at the D568 mononucleotide repeat. Fifteen (22.7%) of the 66 tumors [3/30 (10.0%) adenomas, 5/17 (29.4%) follicular carcinomas and 7/19 (36.8%) papillary carcinomas] harbored somatic insertions at the D514 dinucleotide repeat. Five (7.6%) of the 66 tumors [1/30 (3.3%) adenomas, 1/17 (5.9%) follicular carcinomas and 2/19 (10.5%) papillary carcinomas] harbored somatic insertions in more than one region, and in one of them (a carcinoma) alterations were detected in the three regions. We conclude that mutations in the mtDNA D-Loop region are frequent in benign and malignant thyroid tumors and cannot be considered a marker of malignancy. Our study shows, furthermore, two repetitive regions (D310 and D514) that appear to be susceptible to mutation in thyroid tumors.